Introduction
============

Many acute hospitals across the Western world operate a system whereby patients presenting as an emergency are assessed in an acute assessment area. In the United Kingdom, such facilities are commonly referred to as acute medical units.[@ref1] Many patients can be discharged home from acute medical units after assessment or a short period of stabilisation. Poor outcomes and high resource use are common in older people presenting to acute medical units who are discharged directly: in one UK series, 58% subsequently re-presented and 29% died over the next year[@ref2]; in another, 76% had one or more adverse outcomes (death institutionalisation, readmission, increase in dependency, or decline in mental wellbeing or quality of life) over three months.[@ref3]

Such poor outcomes may be avoidable. An unpublished local audit reviewing the medical care of 50 frail patients on one acute medical unit identified one or more additional and potentially valuable interventions that could be provided to 80% of patients, including drug reviews, referral to community services, falls management, capacity assessments, end of life care, and the medical treatment of otherwise missed conditions. Inappropriate prescribing (49% *v* 27%) and under-prescribing of appropriate drugs (30% *v* 15%) are common in acute care settings.[@ref4]

These observations have led to consideration of a specialist geriatric medical intervention for at risk older people on acute medical units to reduce the incidence of adverse outcomes and associated high resource use. A new service was developed in the English East Midlands, in which frail older patients being discharged from acute medical units were assessed by geriatricians, who also coordinated short term community follow-up to continue the assessment and oversaw the delivery of medical and non-medical community interventions.[@ref5] This has been referred to as "interface geriatrics."[@ref5] [@ref6] [@ref7] [@ref8] [@ref9] We did a randomised controlled trial to evaluate whether additional specialist geriatric medical expertise (interface geriatrics) aiming to overcome deficiencies in routine medical care on acute medical units could improve patients' outcomes. We proposed that a successful intervention would be indicated by an increase in the number of days of follow-up that patients spent living in their own at homes and a corresponding decrease in the number of days that patients spent in health or social care institutions (such as hospitals and care homes).

Methods
=======

Design
------

We did a one to one parallel group individual patient randomised controlled trial in two hospitals in Nottingham (catchment population 675 000) and Leicestershire (catchment population 1.1 million), East Midlands, UK. The trial protocol has been published.[@ref10]

Participants
------------

Patients were eligible if they were discharged from an acute medical unit within 72 hours of attending hospital, were aged 70 or over, and were identified as being at heightened risk of future health problems (defined by a score of at least 2/6 on the Identification of Seniors At Risk tool[@ref11] [@ref12] [@ref13]). Exclusion criteria were not being resident in the hospital catchment area, lacking mental capacity to give informed consent and without a consultee, any exceptional reason cited by acute medical unit staff why patients should not be recruited, and participation in other related studies.

Recruitment
-----------

Trained researchers embedded in the acute medical units recruited participants. Potential participants with the mental capacity to do so and who agreed gave written consent. A family caregiver was asked to act a consultee for potential participants lacking capacity. If no family caregiver was available, the medical practitioner on the acute medical unit responsible for their care was asked to act as a consultee.

Baseline data
-------------

Baseline data for participants comprised demographics (age, sex, ethnicity, marital status, residential status, education, and social and financial questions), Identification of Seniors At Risk score, health conditions (presenting problems, comorbidities (Charlson co-morbidity index)[@ref14] and list of drugs, cognitive function (Folstein Mini-Mental State Examination,[@ref15] [@ref16] personal activities of daily living (Barthel ADL Index),[@ref17] health related quality of life/status (EuroQoL EQ-5D and ICEpop CAPability measure for older people (ICECAP-O),[@ref18] [@ref19] and psychological wellbeing (General Health Questionnaire 12).[@ref20]

Randomisation
-------------

We used a secure internet based system to randomise individual participants one to one between the intervention and control groups, with stratification by centre. The Nottingham Clinical Trials Support Unit (<http://ctu.nottingham.ac.uk/ctu/>) created the randomisation sequence by using random permuted blocks of randomly varying size. After gaining patients' consent, researchers logged into a remote, internet based randomisation system to access the randomised treatment allocation. The nature of the intervention meant that blinding participants or services to the allocation was not possible.

Interventions
-------------

Usual care on the acute medical units before recruitment for both the control and intervention groups comprised assessment and treatment by a consultant physician and attending medical team. Some patients were referred to a multidisciplinary team (physiotherapist, occupational therapist, nurse). Patients' general practitioners were responsible for all aftercare. Participants in the control group received no additional intervention over and above usual care.

Participants in the intervention group were assessed before discharge from the acute medical unit by one of 12 geriatricians (either senior trainees or fully qualified specialists), who aimed to coordinate the delivery of whatever additional immediate care or aftercare they deemed necessary. Such care could include a review of diagnoses; a drug review; further assessment at home or in a clinic or by recommending admission rather than discharge; advance care planning; or liaison with primary care, intermediate care, and specialist community services. The intervention was expected to be complete within one month of randomisation. Further details of the intervention are described elsewhere.[@ref5] All study geriatricians completed logs of their intervention, which included the initial assessment, location this took place, and its duration; the interval from initial assessment to next visit; the number and duration of follow-up home visits and phone calls; the number of clinic visits arranged; other patient related activities and their duration; and free text to list key additional interventions.

Outcomes
--------

The primary outcome was the number of days spent at home in the 90 days after randomisation.[@ref21] This composite outcome took account of death, time spent in hospital, and any new care home placements. Secondary outcomes were ascertained at 90 days and comprised death, institutionalisation, secondary care contacts (number of hospital presentations, defined as the total number of inpatient admissions, attendances to accident and emergency/acute medical unit without admission, and day cases during the 90 day follow-up period), dependency in personal activities of daily living (Barthel ADL), self reported falls, psychological wellbeing (General Health Questionnaire 12) and health related quality of life (EQ-5D and ICECAP-O).

Data collection
---------------

The embedded research staff collected baseline data at an interview. Research staff (blind to allocation) determined outcomes, checked hospital and general practice records for deaths and changes of address, and administered postal questionnaires. We obtained secondary care resource use by using electronic extraction from routine databases covering acute and sub-acute hospitals in the two areas.

Statistical analysis
--------------------

We used the intention to treat principle to analyse data according to a pre-specified plan. We compared the number of days spent at home in each group by using the non-parametric van Elteren's test stratified by centre (a generalisation of the Mann-Whitney test), using bootstrapping to calculate a 95% confidence interval for the difference in the mean number of days at home. We analysed secondary outcomes by using Cox proportional hazards for mortality, logistic regression for institutionalisation and falls, negative binomial regression for the number of secondary care contacts, and analysis of covariance for the EQ-5D score and log transformed General Health Questionnaire 12 score. We used logistic regression for binary variables created by dichotomising the activities of daily living and the ICECAP-O scores at the median value, as assumptions for analysis of covariance were not met. All models for the secondary outcomes included centre as a covariate; additional analyses also adjusted for pre-specified prognostically important covariates for each of these outcomes, chosen on the basis of the previous cohort study.[@ref3] However, additional analyses adjusting for baseline covariates were not possible for days at home (primary outcome) owing its irregular distribution.

Analyses for the secondary outcomes mortality, institutionalisation, and number of hospital presentations were adjusted for age, Identification of Seniors At Risk score, Charlson score, and Mini-Mental State Examination. The analysis for activities of daily living was adjusted for baseline activities of daily living, age, Charlson score, Identification of Seniors At Risk, and Mini-Mental State Examination. The analysis for psychological wellbeing was adjusted for baseline General Health Questionnaire, age, sex, activities of daily living, EQ-5D, and number of drugs. The quality of life analyses (EQ-5D and ICECAP-O) were adjusted for baseline EQ-5D/ICECAP-O, Identification of Seniors At Risk, activities of daily living, Mini-Mental State Examination, and number of drugs. The analysis for falls was adjusted for Identification of Seniors At Risk, Mini-Mental State Examination, and whether the participant presented with a fall at baseline. In addition, for the EQ-5D, General Health Questionnaire 12, activities of daily living, and falls outcomes, we used multiple imputation to explore the effect of missing data. We did a pre-planned subgroup analysis split by baseline Identification of Seniors At Risk score (2-3 *v* 4-6). We used Stata version 11 for all analyses, with labels for group allocation revealed after analyses were complete.

Sample size
-----------

Using pilot data in which the mean number of days spent at home at 90 days was 63 (SD 23), we calculated that a sample size of 200 in each group would have 90% power to detect a clinically important difference of 7.5 days in the mean number of days at home between the two groups at a 5% significance level. To account for loss to follow-up, we set a total sample size of 420 participants.

Results
=======

Participants were recruited from October 2010 until the end of February 2012. During this period, 1001 patients were identified as eligible for the study and 433 patients were recruited: 217 in the control group and 216 in the intervention group (figs 1[](#fig1){ref-type="fig"} and 2[](#fig2){ref-type="fig"}).

![**Fig 1** Overall outline of randomised controlled trial of comprehensive geriatric assessment intervention](edmj012737.f1_default){#fig1}

![**Fig 2** Flow chart of study. GHQ=General Health Questionnaire; ICECAP-O=ICEpop CAPability measure for older people](edmj012737.f2_default){#fig2}

Table 1[](#tbl1){ref-type="table"} shows the baseline characteristics of the two groups. One hundred and sixty nine participants did not have mental capacity to provide consent: 16 were recruited using a family consultee and 153 using a professional medical practitioner consultee. Baseline psychological wellbeing and self reported health status could not be collected for some participants recruited via a consultee, resulting in some missing data (table 1[](#tbl1){ref-type="table"}).

###### 

 Baseline characteristics. Values are numbers (percentages) unless stated otherwise

  Characteristics                                 Control (n=217)        Intervention (n=216)   Overall (n=433)
  ----------------------------------------------- ---------------------- ---------------------- --------------------
  Study centre:                                                                                 
   Nottingham                                     136 (63)               136 (63)               272 (63)
   Leicester                                      81 (37)                80 (37)                161 (37)
  Mean (SD) age                                   82.8 (7.0)             83.1 (6.7)             83.0 (6.8)
  Female sex                                      141 (65)               133 (62)               274 (63)
  White ethnicity                                 206 (95)               211 (98)               417 (96)
  Residence at recruitment:                                                                     
   Alone                                          90 (41)                85 (39)                175 (40)
   With someone                                   67 (31)                75 (35)                142 (33)
   Care home                                      60 (28)                56 (26)                116 (27)
  Mental capacity to consent at recruitment       131 (60)               133 (62)               264 (61)
  Median (IQR) ISAR score                         3 (3-4)                3 (2-4)                3 (3-4)
  Median (IQR) Charlson comorbidity score         1 (0-2)                1 (1-2)                1 (1-2)
  Median (IQR) No of drugs                        7 (5-9)                7 (5-9)                7 (5-9)
  Presented with fall                             65 (30)                68 (31)                133 (31)
  Presented with reduced mobility                 35 (16)                15 (7)                 50 (12)
  Presented with cognitive impairment/confusion   26 (12)                42 (19)                68 (16)
  Prior dementia diagnosis                        59 (27)                56 (26)                115 (27)
  Cognitive function---median (IQR) MMSE          23 (12-26)             23 (11.5-27)           23 (12-26)
  Psychological wellbeing---median (IQR) GHQ12    11.5 (8-15); (n=166)   12 (8-16); (n=162)     12 (8-15); (n=328)
  Activities of daily living---Barthel ADL ≥17    100 (51); (n=197)      111 (55); (n=202)      211 (53); (n=399)

GHQ12=General Health Questionnaire 12; IQR=interquartile range; ISAR=Identification of Seniors At Risk; MMSE=Mini-Mental State Examination.

Sixteen participants withdrew during the study: five in the control group and 11 in the intervention group. We did not include these participants in any of the analyses. We therefore included 212 control group participants and 205 intervention group participants in the analysis of the primary days at home outcome and the secondary outcomes for mortality, institutionalisation, and hospital presentations.

Table 2[](#tbl2){ref-type="table"} shows a summary of the specialist geriatric medical intervention received by participants in the intervention groups. Nearly all (201, 98%) received the intervention as intended, and 133 (66%) of these had a response beyond the initial assessment; 122 of these were seen at home a mean of 12 days after the initial assessment. Table 2[](#tbl2){ref-type="table"} shows that the geriatricians took a range of actions, most commonly liaison with other practitioners, further diagnostic tests, drug changes, and referral for rehabilitation.

###### 

 Intervention summary

                                                                                                                                 No (%) or mean (range)
  ------------------------------------------------------------------------------------------------------------------------------ ------------------------
  **Assessment and follow-up**                                                                                                   
  Allocated to intervention                                                                                                      205
  Received intervention as intended (initial assessment, home visit, clinic visit, phone call, other patient related activity)   201 (98)
  Received follow-up responses (home visit, clinic visit, phone call, other patient related activity)                            133 (66)
  Initial assessment on ward (n=201)                                                                                             198 (99)
  Initial assessment at home (n=201)                                                                                             3 (2)
  Interval from initial assessment to follow-up (n=122)                                                                          12 (1-68) days
  Follow-up home visits                                                                                                          87 (43)
  Follow-up clinic visits                                                                                                        13 (7)
  Follow-up phone calls                                                                                                          57 (28)
  Other patient related activity                                                                                                 98 (49)
  Duration of initial assessments (n=198)                                                                                        44.93 (5-90) min
  Duration of home visits (including travel) (n=87)                                                                              76.17 (30-120) min
  Duration of follow-up phone calls (n=57)                                                                                       15.02 (2-60) min
  Duration of other patient related activities (n=98)                                                                            22.82 (5-150) min
  Total geriatrician time per participant (n=201)                                                                                93.70 (5-305) min
  **Specific interventions**                                                                                                     
  Admission to hospital                                                                                                          13 (6)
  Change to drug treatment                                                                                                       120 (60)
  Advance care planning                                                                                                          42 (21)
  Liaison with other medical practitioners                                                                                       155 (77)
  Health advice to patient                                                                                                       66 (33)
  Request for:                                                                                                                   
   Further medical investigation                                                                                                 57 (28)
   Further medical treatment                                                                                                     7 (3)
   Additional medical follow-up                                                                                                  52 (26)
  Referral for:                                                                                                                  
   Specialist nursing services                                                                                                   28 (14)
   Rehabilitation services                                                                                                       58 (29)
   Social care                                                                                                                   9 (4)
   Other community services                                                                                                      4 (2)

We found no difference in the primary outcome of the number of days spent at home between the two groups (mean 80.2 days in the control group and 79.7 in the intervention group; 95% confidence interval for the difference in means −4.6 to 3.6 days; P=0.31) (table 3[](#tbl3){ref-type="table"}). More than half of the participants spent all 90 days of the follow-up period at home (121/212 (57%) in the control group and 106/205 (52%) in the intervention group). Twenty six (6%) participants died during the study, and nine (2%) participants moved from the community to a permanent care home: we found no evidence of a difference between the two groups for these two outcomes. Two hundred and twenty six (54%) participants had at least one hospital presentation during the study, with an increased number of hospital presentations in the intervention group (mean 0.94 hospital presentations during the 90 day follow-up period in the control group and 1.20 in the intervention group; 95% confidence interval for rate ratio 1.01 to 1.74; P=0.05).

###### 

 Outcomes at 90 days

  Outcome                                           Control (n=217)        Intervention (n=216)   Intervention effect adjusted for centre
  ------------------------------------------------- ---------------------- ---------------------- -----------------------------------------
  No (%) included in analysis at 90 days            212 (98)               205 (95)               ---
  Mean (SD) days at home                            80.2 (21.5)            79.7 (21.3)            −0.5 (−4.6 to 3.6); P=0.31
  No (%) died (HR)                                  12 (6)                 14 (7)                 1.22 (0.57 to 2.65); P=0.61
  No (%) institutionalisation (OR)                  4/156 (3)              5/153 (3)              1.31 (0.34 to 4.97); P=0.69
  Mean (SD) hospital presentations (RR)             0.94 (1.58)            1.20 (2.14)            1.32 (1.01 to 1.74); P=0.05
  No (%) Barthel ADL ≥17 (OR)                       67/157 (43)            75/156 (48)            1.25 (0.72 to 2.17); P=0.42
  Geometric mean GHQ12 (ANCOVA)                     12.4 (n=132)           12.0 (n=135)           0.96 (0.87 to 1.06); P=0.44
  Mean (SD) EQ-5D (ANCOVA)                          0.45 (0.32); (n=139)   0.45 (0.32); (n=146)   −0.01 (−0.08 to 0.06); P=0.80
  No (%) ICECAP-O ≥0.81 (OR)                        54/120 (45)            72/131 (55)            1.38 (0.80 to 2.40); P=0.25
  No (%) self reported fall during follow-up (OR)   66/155 (43)            64/156 (41)            0.94 (0.60 to 1.48); P=0.79

ADL=activities of daily living; ANCOVA=analysis of covariance; GHQ12=General Health Questionnaire 12; HR=hazard ratio; ICECAP-O= ICEpop CAPability measure for older people; OR=odds ratio; RR=rate ratio.

Information from questionnaires for at least one of the activities of daily living, falls, health status, and psychological wellbeing outcomes was available for 313 participants at follow-up: 157 in the control group and 156 in the intervention group. The characteristics of the participants who completed and who did not complete the follow-up questionnaire were similar in both groups: participants who did not complete the questionnaire were slightly younger on average (mean 81.1 (SD 7.2) with no follow-up compared with 82.9 (6.6) with follow-up), were more often male (47% *v* 35%), were more likely to have mental capacity at recruitment (77% *v* 60%), more often lived in the community (88% *v* 73%), and were more likely to have had a hospital presentation during the follow-up period (61% *v* 50%).

The baseline characteristics of the participants who completing the follow-up questionnaire were generally well matched, except for a greater proportion of participants in the control group presenting with reduced mobility as observed at baseline. Table 3[](#tbl3){ref-type="table"} shows the number of participants who completed each of the secondary health outcomes and the estimates of the intervention effect for the complete cases: we found no evidence of a difference between the two treatment groups for any of these outcomes. The results from the analyses of the models including centre only and the models including the additional pre-specified prognostically important covariates were very similar, as were the results obtained using the multiply imputed data.

A sensitivity analysis (for the secondary outcomes) adjusting for presentation with reduced mobility, done because of the imbalance between the two groups at baseline, did not alter the results. The pre-planned subgroup analysis according to risk of adverse outcomes at recruitment (based on Identification of Seniors At Risk score 2 or 3/score of 4 or more) showed no difference in the effect of the intervention for any of the outcomes.

Discussion
==========

In this study, the provision of specialist geriatric medical assessment and interventions led to no improvement in the clinical outcomes of at risk patients discharged from acute medical units.

Recruitment to target, adherence to the protocol, and the narrow confidence intervals for the primary outcome indicate that the results are robust and sufficiently precise. The findings of this sort of study depend on the relation between who was recruited, what was done to them, and what outcomes were measured. Although the Identification of Seniors At Risk score is the best evidenced tool for the purpose,[@ref22] its use in practice to identify high risk patients has proved to be less than ideal.[@ref3] [@ref5] A more accurate selection of high risk patients would have increased the potential size of the treatment effect. Notably, comorbidities were not common in this cohort (median one comorbidity per participant), although polypharmacy (median seven drugs per participant) and cognitive impairment (median Mini-Mental State Examination score 23) were present. A large proportion of eligible patients declined to give consent; if these had been high risk patients, their inclusion would similarly have increased the potential size of the treatment effect. The intervention delivered by the geriatricians was largely as intended and as might be delivered in routine practice, although much of the potential effect depended on the actions of others, such as when advice was given or referrals were made. The effects of the specialist geriatric input may have affected aspects of experience or outcome that were not used as trial outcomes, such as satisfaction with experience or outcome. Readmissions occurred in more than half of the participants within the three months' follow-up, so ample scope existed for an intervention to reduce readmissions and hence increase the amount of time participants spent at home. Even taking all these potential limitations into account, we can conclude that an intervention of this sort in a relatively high risk population had no notable effect on the measured outcomes.

The provision of specialist geriatric medical input was intended to overcome the inadequacies of medical care as previously identified, and we intended that liaison with other community staff and resources would enable the process of comprehensive geriatric assessment to be delivered. We believe that the most likely explanation for the lack of benefit of this intervention is that the specialist geriatric intervention tested in this study was, in effect, a liaison service and did not deliver comprehensive geriatric assessment. This explanation accords with the evidence base for comprehensive geriatric assessment. Comprehensive geriatric assessment, as a principle, is well known to lead to improved outcomes for frail older people.[@ref23] [@ref24] [@ref25] In particular, firm evidence supports acute geriatric units as a means of improving outcomes for older people in acute care,[@ref26] [@ref27] but the evidence for liaison services is weak.[@ref28] [@ref23] Few previous studies have examined attempts to implement comprehensive geriatric assessment in this group of patients discharged from an acute assessment area of a hospital,[@ref6] although a recent report of a specialist frail older person unit in an English emergency department was promising.[@ref29]

This study shows that simply providing isolated specialist geriatric input across the acute-community interface, to people identified as being at increased risk by using the Identification of Seniors At Risk score, is unlikely to have any measurable benefit in terms of patients' outcomes. Better methods of identifying patients who are likely to benefit from input need to be developed. Furthermore, given the wealth of information about the benefits of comprehensive geriatric assessment, improving the outcomes of frail older people discharged from acute assessment units is likely to require a more sophisticated, integrated intervention that enables the delivery of the comprehensive geriatric assessment process, such as the admission of such patients to "virtual wards."[@ref30] Given the failure of this intervention to show the desired effect, any such new interventions also have to be rigorously evaluated.

What is already known on this topic
-----------------------------------

Most acute hospitals receive patients presenting as an emergency in an acute assessment unit

1.  Poor outcomes and high resource use are common in older people discharged to the community from acute assessment units

2.  Specialist geriatric medical intervention for at risk older people discharged to the community from acute assessment units may reduce the incidence of adverse outcomes and associated high resource use

What this study adds
--------------------

1.  Specialist geriatric medical intervention in an at risk population of older people discharged from acute assessment units had no effect on patient level outcomes or subsequent use of secondary care or long term care

2.  Improving the outcomes of frail older people discharged from acute assessment units is likely to require a more sophisticated, integrated intervention that enables the delivery of the comprehensive geriatric assessment process
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